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The address traces used in computer architecture research are commonly generated using 
software techniques that introduce time dilations of an order of magnitude or more. Such 
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Execution traces can be significantly compressed using their referencing locality. A simple 
observation leads to a technique capable of compressing execution traces by an order of 
magnitude; instruction-only traces are compressed by two orders of magnitude. This 
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Dynamic storage allocation continues to play an important role in the performance and 
correctness of systems ranging from user productivity software to high-performance 
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Caching in the World Wide Web currently follows a naive model, which assumes that 
resources are referenced many times between changes. The model also provides no way 
to update a cache entry if a resource does change, except by transferring the resource's 
entire new value. Several previous papers have proposed updating cache entries by 
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value. In this paper, we make use of dynamic traces of the full contents of ... 
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Wireless is becoming a popular way to connect mobile computers to the Internet and 
other networks. The bandwidth of wireless links will probably always be limited due to 
properties of the physical medium and regulatory limits on the use of frequencies for radio 
communication. Therefore, it is necessary for network protocols to utilize the available 
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As the gap between processor and memory speeds continues to widen, methods for 
evaluating memory system designs before they are implemented in hardware are 
becoming increasingly important. One such method, trace-driven memory simulation, has 
been the subject of intense interest among researchers and has, as a result, enjoyed 
rapid development and substantial improvements during the past decade. This article 
surveys and analyzes these developments by establishing criteria for evaluating trac ... 
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Trace-driven simulation is a popular method of estimating the performance of cache 
memories, translation lookaside buffers, and paging schemes. Because the cost of trace- 
driven simulation is directly proportional to trace length, reducing the number of 
references in the trace significantly impacts simulation time. This paper concentrates on 
trace driven simulation for cache miss rate analysis. Previous schemes, such as cache 
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Most trace-based proof systems for networks of processes are known to be incomplete. 
Extensions to achieve completeness are generally complicated and cumbersome. In this 
paper, a simple trace logic is defined and two examples are presented to show its 
inherent incompleteness. Surprisingly, both examples consist of only one process, 
indicating that network composition is not a cause of incompleteness. Axioms necessary 
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Variable bit rate (VBR) compressed video is expected to become one of the major loading 
factors in high-speed packet networks such as ATM-based B-ISDN. However, recent 
measurements based on long empirical traces (complete movies) revealed that VBR video 
traffic possesses self-similar (or fractal) characteristics, meaning that the dependence in 
the traffic stream lasts much longer than traditional models can capture. In this paper, we 
present a unified approach which, in addition to ... 
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The trace cache has been proposed as a mechanism for providing increased fetch 
bandwidth by allowing the processor to fetch across multiple branches in a single cycle. 
But to date predicting multiple branches per cycle has meant paying a penalty in 
prediction accuracy. We propose a next trace predictor that treats the traces as basic 
units and explicitly predicts sequences of traces. The predictor collects histories of trace 
sequences (paths) and makes predictions based on these histories. The b ... 
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Branch prediction is an important mechanism in modern microprocessor design. The focus 
of research in this area has been on designing new branch prediction schemes. In 
contrast, very few studies address the theoretical basis behind these prediction schemes. 
Knowing this theoretical basis helps us to evaluate how good a prediction scheme is and 
how much we can expect to improve its accuracy. In this paper, we apply techniques from 
data compression to establish a theoretical basis for branch predic ... 
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Data compression and prediction are closely related. Thus prediction methods based on 
data compression algorithms have been suggested for the branch prediction problem. In 
this work we consider two universal compression algorithms: prediction by partial 
matching (PPM), and a recently developed method, context tree weighting (CTW). We 
describe the prediction algorithms induced by these methods. We also suggest adaptive 
algorithms — variations of the basic methods that attempt to fit limited mem ... 
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The increasing widths of superscalar processors are placing greater demands upon the 
fetch mechanism. The trace cache meets these demands by placing logically contiguous 
instructions in physically contiguous storage. It is capable of supplying multiple fetch 
blocks each cycle. In this paper we examine two fetch and issue techniques, partial 
matching and inactive issue, that improve the overall performance of the trace cache by 
improving the effective fetch rate. We show that for the SPECint95 be ... 
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